Venous thromboembolism (VTE), including deep vein thrombosis and pulmonary embolism (PE), is a serious complication of cancer and its treatment. Patients with cancer have 4- to 7-fold higher risk of developing VTE than those without cancer \[[@B1]\]. Cancer patients with concurrent VTE have approximately 12% risk of bleeding during anticoagulation therapy and up to 25% annual risk of recurrent VTE \[[@B1]\]. The occurrence of VTE may also cause a delay or discontinuation of anti-cancer treatments, including chemotherapy and surgery \[[@B2]\]. Therefore, development of VTE in cancer patients has been associated with an increased risk of death \[[@B1]\]. In general, patients with VTE require anticoagulation therapy to prevent thrombus extension and death, which was largely associated with fatal PE, and to prevent recurrence in the long-term \[[@B2]\]. Traditionally, warfarin has been a common treatment strategy for patients with VTE; the use of warfarin in cancer patients, however, might be limited by complications of cancer and its treatment, including drug reactions, malnutrition, and the frequent need for dose adjustment \[[@B3]\]. As a result, low-molecular-weight-heparin (LMWH) was introduced as a suitable alternative anticoagulant because of few drug interactions and lack of requirement for routine laboratory monitoring; thus, it has been actively investigated in the treatment of cancer-associated VTE. A decade ago, the results of the phase III CLOT trial, which compared initial and maintenance therapy with dalteparin to warfarin therapy after initial dalteparin treatment in patients with cancer-associated VTE, were reported \[[@B4]\]. In this study, long-term dalteparin therapy was significantly associated with lower rates of 6-month cumulative incidence of recurrent VTE (9% vs. 17%) \[[@B4]\]. Since this study, LMWH has been the standard of care for initial and long-term therapy of patients with cancer-associated VTE. However, LMWH for long-term therapy requires a daily subcutaneous injection for cancer patients with VTE, which makes them feel uncomfortable. Thus, unmet needs are still present in the management of cancer-associated VTE.

Direct oral anticoagulants (DOACs), including a direct thrombin inhibitor (dabigatran) and factor Xa inhibitors (rivaroxaban, apixaban, and edoxaban), are emerging alternatives for VTE treatment. They are potentially attractive for use in managing VTE because they can be administered with a fixed-dose orally and have a predictable drug effect, thus eliminating the needs for routine laboratory monitoring. The published trials to date, which include RE-COVER study for dabigatran \[[@B5], [@B6]\], EINSTEIN trials for rivaroxaban \[[@B7], [@B8]\], AMPLIFY study for apixaban \[[@B9]\], and HOKUSAI-VTE study for edoxaban \[[@B10]\], have shown that these DOACs are not inferior therapeutically and that they have similar or better safety profiles than standard anticoagulation therapy for VTE treatment, including VTE in cancer patients. Although demonstrating non-inferiority is not sufficient to change the standard of care, predictable drug effect, ease of administration, lack of routine monitoring, and very few drug or food interactions make DOACs attractive for the treatment of VTE, especially in cases of cancer-associated VTE \[[@B2]\]. In Korea, the use of rivaroxaban among DOACs is approved for the treatment of VTE, including for patients with cancer-associated VTE, and reimbursement is provided to those patients during the first 6 months of therapy. Although there are solid data for DOACs regarding VTE management, the value of these agents should not be overestimated in the treatment of VTE in cancer patients. First, there have been no studies specifically investigating the role of DOACs in treating cancer-associated VTE. Furthermore, all trials published to date actually included very few patients with cancer ([Table 1](#T1){ref-type="table"}). In addition, although subgroup analyses for cancer patients suggest clinical benefit similar to that noted in non-cancer patients with these agents, the small sample size of these exploratory analyses prevent any definitive conclusions \[[@B11], [@B12], [@B13]\]. Moreover, there was considerable heterogeneity in the definition and eligibility of cancer patients included in these trials ([Table 1](#T1){ref-type="table"}). RE-COVER I and II studies for dabigatran categorized patients as having cancer if they had a diagnosis of or any treatment for cancer within 5 years before study entry, regardless of tumor status at study entry \[[@B13]\]. Additionally, the AMPLIFY study for apixaban \[[@B9]\] and HOKUSAI-VTE study for edoxaban \[[@B10], [@B12]\] did not include patients who were planned for long-term (≥6 months) LMWH therapy, which indicated that the researchers were likely to exclude patients with advanced/metastatic cancer because these patients generally required indefinite anticoagulation therapy. Instead, patients with a prior history of cancer or VTE after major cancer surgery might have been included in these studies. Advanced/metastatic cancer patients were the main group of interest in the clinical research of cancer-associated VTE, because they had a higher risk of VTE than those with localized disease or history of cancer \[[@B1]\]. Given that more than two-thirds of cancer patients had metastatic disease in the CLOT study, cancer patients in these major clinical DOACs trials to date did not represent the general population of cancer-associated VTE. Second, clinical data for DOACs showed that they were comparable with long-term warfarin therapy in efficacy and safety, but this was a well-known inferior agent compared to LMWH in patients with cancer \[[@B4]\]. Until now, no studies directly compared DOACs with LMWH in VTE treatment. DOACs should be re-investigated in this highly specific patient group. The Thrombosis Working Party of the Korean Society of Hematology is currently conducting a prospective study investigating the efficacy and safety of rivaroxaban in the treatment of cancer-associated VTE (clinicaltrials.gov \#NCT01989845). In this study, active cancer is defined as a diagnosis of cancer, other than basal cell or squamous cell carcinoma of the skin, within 6 months before enrollment; any treatment for cancer within the previous 6 months; or recurrent or metastatic disease. Therefore, this study will provide baseline data for future randomized phase III trials.

In the era of DOACs for the treatment of VTE, it is evident that they are absolutely appealing as a new class of agents because of their oral administration and minimal laboratory monitoring, and may add additional options to treat VTE in cancer patients. Further studies will be needed to establish the efficacy and safety of these new agents in this specific population. In future clinical trials, LMWH should be the comparator, because LMWH is the most effective treatment for cancer-associated VTE. Furthermore, these studies should be investigated in patient groups reflecting the real prothrombotic condition associated with active cancer and its treatment.
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Proportion of cancer patients and eligibility criteria in major clinical trials regarding direct oral anticoagulants for the treatment of acute venous thromboembolism.
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